monarchic style prefers to be engaged in tasks that allow a complete focus on one thing at a time. By contrast, a person with a hierarchical style tends to distribute attention to several prioritized tasks. A person with an oligarchic style also likes to work toward multiple objectives within the same time frame but may not like to set priorities. Finally, a person with an anarchic style enjoys working on tasks that would allow flexibility as to what, where, when, and how one works.
Levels. As with a government, human beings' mental self-government also operates at two different levels: global and local. A person with a global style tends to pay more attention to the overall picture of an issue and to abstract ideas. A person with a local style enjoys being engaged in tasks that require work with concrete details.
Scopes. Also, as in a government, in a society, the human mind deals with internal and external matters. A person with an internal style enjoys being engaged in tasks that allow himself or herself to work independently. A person with an external style likes to be engaged in tasks that provide opportunities for developing interpersonal relationships.
Leanings. Finally, in mental self-government, there are two leanings: liberal and conservative. A person with a liberal style enjoys being engaged in tasks that involve novelty and ambiguity, whereas a person with a conservative style tends to adhere to the existing rules and procedures in task performance.
The theory of mental self-government possesses several characteristics. First, the styles it specifies fall along five dimensions rather than one. Second, styles are perceived as falling along continua rather than as being dichotomous. Third, styles are not regarded as "good" or "bad" in themselves. The utility of a style for an individual interacts with the task the individual is performing and the situation in which the task is performed. Finally, the theory yields a profile of styles for each individual, rather than merely the identification of a single style.
The theory has been tested among U.S. secondary school students and teachers and among Hong Kong university students and school teachers. Several measures have been constructed based on the theory. Among them, the Thinking Styles Inventory (TSI; Sternberg & Wagner, 1992) is the one that has been used most frequently in previous studies.
Results of previous studies have indicated that the TSI is a reliable and valid measure for assessing the thinking styles proposed in the theory among students and teachers in both the United States and Hong Kong. The internal consistency reliabilities of the scales are generally satisfactory, ranging from the high .50s to the low .80s. Factor analyses have generally, if not completely, supported the structure of the theory. In two of the studies, five factors (obtained by a principal-axis factor analysis with an oblique rotation) accounted for 77% (Sternberg, 1994) and 78% (Zhang, 1999) of the variance in the data, respectively. The remaining studies indicated that the TSI scales are correlated with one another in the expected directions and that most of the correlation coefficients are statistically significant.
The usefulness of the measures has also been assessed in educational settings. In the United States, Sternberg and Grigorenko (1995; Grigorenko & Sternberg, 1997) have conducted a series of studies. In their first study, Sternberg and Grigorenko found that teachers teaching at lower grade levels were more legislative but less executive than were teachers at higher grade levels. They also found that teachers who had taught longer were more executive, local, and conservative than teachers who had taught for a shorter time. Furthermore, it was found that humanities teachers were more liberal than were science teachers.
A second set of findings suggested significant relationships of students' thinking styles with students' characteristics, such as their socioeconomic status (SES) and birth order (Sternberg & Grigorenko, 1995) . Specifically, students of higher SES scored higher on the legislative style than did students of lower SES. Likewise, students who were later-borns scored higher on the legislative style than did students who were born earlier. A third data set suggested that teachers inadvertently favored students who have thinking styles similar to their own (Sternberg & Grigorenko, 1995) . In a more recent investigation, Grigorenko and Sternberg (1997) found that certain thinking styles statistically contributed to the prediction of academic performance beyond ability tests. Their study also suggested that students with particular thinking styles did better on some forms of evaluation than on others.
In Hong Kong, this theory was used in three studies (Zhang, 1999; Zhang & Sachs, 1997; Zhang & Sternberg, 1998) . The results of these studies suggested that the thinking styles, as defined by Sternberg's theory, also can be identified among university students in Hong Kong. Results from these studies indicated that students' thinking styles are different, depending on such variables as age, sex, college class, college major, and travel experience. For example, older students scored significantly higher on the judicial thinking style than did their younger counterparts. Participants with more teaching experience (measured by the length of time in teaching) and those with more travel experience scored significantly higher on the legislative and liberal thinking styles.
In a recent study of 622 Hong Kong university students, Zhang and Sternberg (1998) found that thinking styles statistically predicted academic achievement over and above self-rated abilities. For example, higher achievement was positively correlated with the use of conservative, hierarchical, and internal styles of thinking. Higher achievement was negatively correlated with the use of legislative, liberal, and external styles of thinking.
However, research on the incremental validity of thinking styles beyond ability (and self-rated abilities) is limited to the two aforementioned studies (Grigorenko & Sternberg, 1997; Zhang & Sternberg, 1998) . Can the findings in Hong Kong be replicated for a different sample from Hong Kong? Do thinking styles contribute to academic achievement beyond self-rated abilities among university students in mainland China? Are there cultural differences in the way that thinking styles are related to academic achievement? In the present study I answer these questions by presenting the results of the study of two samples of university students, one each from Hong Kong and mainland China.
I made three predictions. First, self-rated abilities will statistically predict academic achievement. Second, thinking styles will statistically predict academic achievement beyond what can be explained by self-rated abilities. Both of these predictions are based on previous research findings in the literature. Third, I predicted that there will be cross-cultural differences in the relationship between thinking styles and achievement. My anticipation of cross-cultural differences is based on the argument that thinking styles are at least in part socialized (e.g., Hale, 1983; Hunt, 1964; Ramirez, Castaneda, & Herold, 1974; Saracho, 1993; Shipman, 1973; Sternberg, 1997; Steward & Steward, 1974) .
Each of the two cultures chosen for this study has unique characteristics that would help shape the thinking styles of university students. For example, the mainland Chinese culture has been known for its values of ancestor worship, the familial model of sociopolitical order, and the unity of ruling and teaching (Nathan, 1993) . Therefore, people in mainland China should tend to be more oriented to authority. In an educational context, because most examinations require students to reproduce what they have been taught, those students who prefer to carry out learning tasks by following closely their teachers' instructions (the executive style) and by adhering to existing rules and procedures (the conservative style) should perform better academically.
Hong Kong people are known for holding the "egotistical individualism" ethos (Leung, 1996, p. 52) . In an educational context, individual effort is much more appreciated than is collective effort. Thus, I predicted that those students who prefer to work independently (the internal style) would perform better academically. Based on previous findings among Hong Kong university students (Zhang & Sternberg, 1998) , I also predicted that students who prefer the hierarchical thinking style would have better academic achievement, whereas students who prefer the legislative, judicial and liberal thinking styles would have lower academic achievement.
Method

Participants
Two independent groups of entering freshmen from three higher educational institutions participated in the study. The first consisted of 209 students (71 men and 138 women, M age = 19 years) from a research university in Hong Kong. The second group consisted of 215 students (114 men and 101 women, M age = 19 years) from two research-oriented higher educational institutions in mainland China.
Measures
Self-rated abilities. The participants rated their own abilities on a 10-point scale.
The three kinds of self-rated abilities are analytical, creative, and practical, based on Sternberg's (1985) triarchic theory of human intelligence.
Achievement measures. Because of the different grading systems in Hong Kong and mainland China, a different achievement measure was used for the two groups. For the Hong Kong group, I used the participants' scores on the advanced level tests, which serve as university entrance examination scores in Hong Kong. For the mainland China group, I used the average scores of the participants' university entrance examination.
Thinking Styles Inventory. The TSI (Sternberg & Wagner, 1992 ) is a self-report test consisting of 65 items on 13 scales, with 5 items per scale. For each item, the participants were asked to rate themselves on a 7-point scale ranging from 1 indicating that the statement did not describe them at all to 7 indicating that the statement characterized them extremely well. In 1996, the TSI was translated and back-translated between English and Chinese. In the current study I used the Chinese version. The 13 scales correspond to the 13 types of thinking styles illustrated in the theory of mental self-government. One sample item from each of the 13 scales is given in the Appendix.
As discussed earlier, the TSI has proven to be a reliable and valid measure of thinking styles for both U.S. and Hong Kong students. In the present study, the internal consistency reliability coefficients for the monarchic and anarchic styles were relatively low across both cultural groups. Therefore, these two scales were excluded in further analyses. The means, standard deviations, and the alpha coefficients of the remaining 11 scales are given in Table 1 .
Preliminary Analyses
I conducted preliminary analyses to check the equivalence of the 11 scales across the two cultural groups. A factor analysis was carried out for each data set followed by a computation of an index of agreement. Each data set resulted in a four-factor solution. The variance accounted for was 70% for both the Hong Kong group and the mainland Chinese group. The 11 scales clustered in a reasonably similar fashion across the two groups. Also, the four factors make substantive sense. Detailed results of these factor analyses are given in 
Data Analyses
I examined the relationships of academic achievement to self-rated abilities using stepwise multiple regression procedures, with students' self-rated abilities as the independent variable and their achievement scores as the dependent variables. I examined the relationships between thinking styles and academic achievement beyond self-rated abilities by applying hierarchical multiple-regression analysis procedures, using the thinking styles scores as the predictor of academic achievement after students' self-rated abilities had been entered into the prediction equations. Table 3 shows the summary statistics from the stepwise multiple regression procedures. The information includes the sample size for each test, the variance accounted for by self-rated abilities (R 2 ), the weights, the correlation coefficients indicating the relationship between achievement scores and self-rated abilities, and the F value of the analysis of variance for each final model.
Results
Relationships Between Achievement and Self-Rated Abilities
In the mainland sample, I found that students' self-rated practical abilities statistically contributed to their average scores on their university entrance examinations. Moreover, achievement was significantly positively related to their selfrated ability scores. The variance accounted for by their self-rated practical ability scores was 9%.
For the Hong Kong sample, because not all students took the advanced levels tests on the same subject matter, the sample sizes varied across subject matter. Tests that were taken by more than 50 participants were included in the multiple regression analysis procedures. There are six such tests (history, physics, use of English, Chinese literature, economics, and geography). Of the six statistical tests conducted, three results indicated significant relationships between achievement and self-rated ability. I found that students' self-rated analytical ability scores were significantly positively related to the achievements in history, use of English, and geography, and that students' self-rated practical ability scores were significantly negatively related to their achievement in the use of English. The variance accounted for by the self-rated abilities were 7% for history, 5% for the use of English, and 14% for geography. Table 4 contains the summary statistics from the hierarchical multiple regression procedures. It contains the sample size for each kind of achievement, the total variance explained by the 3 self-rated abilities (R 2 Ability ), the variance accounted for by self-rated abilities and thinking styles together (R coefficients indicating the relationship between achievement scores and the thinking styles concerned, and the F value of the analysis of variance for each final model. For the mainland China sample, the executive thinking style contributed statistically, β = -.13, p < .05, to students' average scores on their university entrance examinations. The variance accounted for by the executive style was 3% beyond what was predicted by self-rated abilities.
Relationships Between Achievement and Thinking Styles
For the Hong Kong sample, again, only tests that were taken by more than 50 participants were included in the multiple regression analysis procedures. Of the six analyses (one for each different subject matter), four suggested significant relationships between certain thinking styles and achievement. The external thinking style was negatively correlated with students' achievement in physics, accounting for 13% of the variance beyond self-rated abilities. The internal style was positively related to the use of English, whereas the local style was negatively related to students' achievement in the use of English.
The two styles accounted for 8% of the variance beyond what was explained by self-rated abilities. Students' achievement in Chinese literature was negatively related to the judicial and legislative thinking styles but was positively related to the hierarchical thinking style. The three styles accounted for 14% of the vari- (4, 194) ance in the data. The liberal style was negatively related to students' achievement in geography, accounting for 6% of the variance beyond what was explained by self-rated abilities.
Discussion
My major goal in this research was to identify the contribution of thinking styles to academic achievement beyond self-rated abilities. A secondary goal of this study was to identify the possible cross-cultural differences in the way that thinking styles function in students' academic achievement. My three predictions were supported to different degrees.
The first prediction was partially supported. For the Hong Kong sample, not all examination scores were related to self-rated abilities. Furthermore, only selfrated analytical ability positively contributed to students' achievement in three different tests. This finding is consistent with Sternberg and Williams's (1997) finding that the analytical Graduate Record Exam score was predictive of the participants' overall quality of graduate performance. The current results also confirmed Zhang and Sternberg's (1998) finding that the higher the participants rated themselves on the analytical ability scale, the higher their achievement. This study also shows that self-rated practical ability was negatively related to students' achievement in the use of English test. Finally, self-rated creative ability scores were not significantly related to students' achievement.
One possible reason for these findings is that teachers in Hong Kong put great emphasis on analytical ability. In September 1999, after having been introduced to Sternberg's (1985) triarchic theory of human intelligence, 13 inservice teachers were informally interviewed. All the teachers indicated that among analytical, creative, and practical abilities, analytical ability is the most rewarded in Hong Kong school systems. The reason given is that teachers have to reward analytical ability because they need to prepare students for public examinations.
For the mainland sample, whereas students' self-rated practical ability statistically predicted students' achievement, neither analytical nor creative ability was related to student achievement. It is not surprising that students' creative ability was not related to their achievement. Similar to the situation in Hong Kong, creativity is not encouraged in the mainland Chinese educational system (Esman, 1990; Exum & Lau, 1988; Ho, 1994) . It is surprising, though, that practical ability rather than analytical ability pays off in academic achievement.
The second prediction was fully supported by data from mainland China and largely supported by data from Hong Kong. Self-rated ability statistically predicted students' academic achievement. However, as discussed earlier, the relationship between self-rated ability and student achievement was very limited. Thinking styles, on the other hand, demonstrated good predictive validity for academic achievement. Of all the statistical tests conducted, only two tests from Hong Kong did not indicate a unique contribution of thinking styles to academic achievement beyond self-rated abilities.
The third prediction was fully supported in the sense that different thinking styles statistically contributed uniquely to academic achievement in both cultural groups. Furthermore, for the Hong Kong sample, the predictions about the way particular thinking styles are related to achievement were also fully supported. In general, preferences for the use of internal (working by oneself) and hierarchical (working with a sense of priority) thinking styles tended to positively contribute to academic achievement. By contrast, the use of the legislative, judicial, and liberal styles tended to put students in an academically disadvantaged position. These findings confirmed those obtained in a previous study of Hong Kong university students (see Zhang & Sternberg, 1998) .
The predictions for the mainland Chinese group were contradicted by the current finding. Higher achievement was not positively related to the executive or conservative thinking styles. In fact, higher achievement was significantly negatively related to the employment of the executive thinking style. One of the possible reasons of this finding is that students were assessed in such a way that those students who tend to use executive or conservative thinking styles do not benefit from the assessment formats.
Two points are worth discussing regarding the findings of relationships between thinking styles and academic achievement. First, for both cultural groups, certain thinking styles statistically contributed to academic achievement beyond what was explained by self-rated ability. Although the unique contributions of thinking styles to academic achievement are only between 3% and 24%, these contributions tend to be greater than are found by chance and are statistically significant. Similar significant findings were obtained in an earlier study with a Hong Kong sample (Zhang & Sternberg, 1998) . Also, this finding lends support to previous research results regarding the impact of cognitive styles on academic achievement (e.g., Kim & Michael, 1995; Robinson & Gary, 1974; Saracho, 1991) . In addition, this study went a step further than did past research in showing the importance of thinking styles in academic achievement. When self-rated abilities were controlled, certain thinking styles made unique contributions to achievement.
The second point concerns the cross-cultural differences in the relationship between academic achievement and thinking styles. This finding indicated that to succeed academically in their respective cultures, students need to have a preference for certain thinking styles. Because each culture has its own values and each educational system has a different reward system, the particular thinking styles that may contribute to academic success are different for each culture. However, by no means am I arguing that using those particular thinking styles will definitely lead to academic success. Instead, using certain thinking styles may be one of the necessary conditions for academic success in a particular cultural context. Nevertheless, these results need to be verified by future studies, especially given that the predicted relationship between thinking styles and achievement for the Chinese sample was contradicted. This study, like some of the other fairly recent studies (e.g., Marton, Dall'alba, & Tse, 1996) , challenges the traditional view about the way mainland Chinese students learn. Therefore, these results can be viewed only as preliminary.
Implications and Conclusion
What are the implications of these findings? The first implication is related to the finding that thinking styles accounted for individual differences in academic achievement over and above self-rated abilities. The second is related to cross-cultural differences identified in the relationship between thinking styles and academic achievement.
The first set of implications addresses three issues: teaching and learning in the classroom, student development in interpersonal relationships, and teacher training. First, because thinking styles do make a difference in student achievement and because there are a variety of thinking styles, teachers should design a learning context that allows a variety of thinking styles. By being in a learning context that allows for a variety of thinking styles, students, regardless of their preferred ways of using their abilities, could benefit from the learning context. However, allowing for different thinking styles does more than just facilitate students' intellectual development. It also helps to enhance student development in interpersonal relationships. For example, a teacher may ask students with different dominant thinking styles to work cooperatively. Cooperative learning provides students with the opportunity to learn from one another about more effective ways of dealing with problems (Saracho & Spodek, 1981 , 1986 ). In the meantime, cooperative learning also provides opportunities for students to learn how to tolerate one another's differences-such as different values and different ways of approaching a learning task. As a result, students will learn how to work with and deal with their peers.
Furthermore, the finding that thinking styles were related to academic achievement has implications for teacher training. I suggest that all teacher-training programs include a component that introduces knowledge on cognitive/thinking/learning styles. Research has indicated that learning in at least partially matched conditions (teaching using instructional styles and materials structured to suit students' thinking and learning styles) is significantly superior to that in mismatched conditions (e.g., Ford, 1995; Grigorenko & Sternberg, 1997; Sternberg, Grigorenko, Ferrari, & Clinkenbeard, 1999) . Therefore, I believe that an understanding of thinking styles could improve teachers' teaching and, thus, student learning.
Two implications can be derived from the findings on cross-cultural differences in thinking styles. First, the cross-cultural differences in the relationships between thinking styles and academic achievement should draw the attention of teachers, especially of teachers who teach in a multicultural context. These teachers should be aware of cultural group differences in thinking styles, in addition to taking into account individual differences in thinking styles. Second, the differences found in the relationships between thinking styles and academic achievement between Hong Kong and mainland Chinese students also have an important implication for research, especially cross-cultural research. This finding suggests that finer distinctions should be made among research participants rather than just labeling them from the East or West.
In this study I have shows that thinking styles contribute to academic achievement beyond what can be explained by self-rated abilities in both Hong Kong and mainland China students. This finding suggests that thinking style is an important construct that teachers should use to facilitate effective student learning. The differences in thinking styles across cultures have great potential value for the enhancement of our understanding of the forces in shaping students' cognitive development (Witkin, 1967) . Exactly how do students from each culture formulate their thinking styles? What and how do cultural factors contribute to the development of thinking styles? These questions merit further qualitative investigation.
